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DETAILED ACTION 

Claims 1 - 3, 6, 7, 10 - 12, and 15 have been examined. Claims 18-25 have been 
withdrawn via election of species. Claims 4, 5, 8, 9, 13, 14, 16, 17, 20, 21, 24, and 25 
have been canceled by Applicant. 

Election/Restrictions 

The restriction requirement dated 08-1 1-2004 required an election between three 
species. In response, Applicant elected to prosecute Species II, Subspecies I (Figures 
1, 3, and 5). Applicant identified all claims (1-25) as reading on the elected species. 

As noted on the last Office Action dated 05-05-2005, the Examiner disagrees that 
claim 18 "reads" on the elected species, as claims 18 is drawn toward a free piston gas 
generator, which is associated with non-elected Species I. Due to this, claim 18 is 
withdrawn from consideration. 

Note that claims 19-21 are also withdrawn from consideration, as they depend 
from claims 18. 

The Examiner also disagrees that claim 22 reads on the elected species, as 
claim 22 is drawn toward a turbo-generator system, which is associated with non- 
elected Species III. Due to this, claim 22 is withdrawn from consideration. 

Note that claims 23 - 25 are also withdrawn from consideration, as they depend 
from claim 22. 

Accordingly, in summary, claims 18-25 are withdrawn from consideration, as 
being drawn toward a non-elected species. Applicant is requested to either cancel the 
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withdrawn claims, or, when applicable, to make the claims depend upon an allowable 
generic claim. 

Accordingly the "status identifier" for claims 18 - 25 on the above amendment 
should have read "(withdrawn)", as opposed to "(original)". 

Regarding the above election and as also noted in the last Office Action, 
because applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement in the election dated 09-13-2004, the election has been treated 
as an election without traverse (MPEP § 818.03(a)). 

While the Applicant discussed claims 1 8 - 25 on pages 1 1 and 1 2 of the 
"Remarks" portion of the above amendment, this "discussion" was, as best understood, 
never explicitly related to a "traversal" of claims 18-25 not reading on the elected 
species. The remarks concerning claims 18-25 mentioned above is believed to be 
related to the drawing objection to Figure 4 in the previous Office Action. Accordingly, 
the restriction requirement is still deemed proper and is therefore made FINAL. 

An action on the merits of elected Species II, Subspecies I, claims 1 - 17 follows. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1,7,10,11, and 1 5 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Rae (3,040,519) in view of Manikowski (5,706,675). Rae discloses 
an extended rich mode engine having an intake and an exhaust, said extended rich 
mode engine configured to produce a substantially continuous optimized hydrogen rich 
engine exhaust (see claim 6). 

Regarding the term "optimized" in recited claim 1, note also that lines 8 and 9 of 
page 9 of the specification recites "The present system and method optimizes 
(increases) the hydrogen content of the engine exhaust". From this, the word 
"optimizes" merely means any increase in the hydrogen content of an exhaust above 
stoichiometric. Note this is consistent with a "hydrogen rich exhaust". 

Regarding claim 7, note that since the fuel is burned internally, as opposed to 
externally, such as in a steam turbine, where fuel is "burned" in a boiler or nuclear 
reactor, that the engine of Rae is an "internal combustion engine". 

Regarding claims 10 and 15, note that the fuel is burned as a result of 
compression, as opposed to being ignited with a spark plug. 

Rae does not disclose an oxygen enrichment device having an oxygen stream 
effluent with said engine intake wherein said oxygen enhancement device is any of a 
number of varieties listed within claim 1 . Manikowski, however, discloses a high 
efficiency oxygen/air separation system in which an oxygen air separator (Fig. 2, item 
53) is which has an oxygen stream in fluid communication with an engine intake (Fig. 2, 
item 67). It would have been obvious to one of ordinary skill in the art at the time of 



Application/Control Number: 10/662,536 Page 5 

Art Unit: 3618 

applicant's invention in order minimize or eliminate NO x and greatly reduce Carbon 
monoxide and soot emissions (column 4, lines 15-18). 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rae 
(3,040,519) in view of Manikowski (5,706,675) as applied to claims 1, 7, 10, 11, and 15 
above, and further in view of Houseman (4,041 ,910). Rae in view of Manikowski does 
not disclose the use of spark ignition for their internal combustion engine. Houseman 
teaches an extended rich mode engine having an intake and an exhaust, said extended 
rich mode engine configured to produce a substantially continuous optimized hydrogen 
rich engine exhaust. Said engine includes spark plugs (column 3, line 62). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to combine the spark ignition of Houseman with the engine system 
of Rae in view of Manikowski in order to allow said engine to generate extra power and 
form H 2 and CO within the cylinders using spark ignition (bottom of column 3 and top of 
column 4). 

Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rae (3,040,519) in view of Manikowski (5,706,675) and Houseman (4,041,910) as 
applied to claims 1, 7, 10 - 12, and 15 above, and further in view of Houseman 
(3,982,910). Rae in view of Manikowski and Houseman ('1 ,910) fail to teach that the 
combined concentration of hydrogen and carbon monoxide is greater than about 30% of 
the engine exhaust running in the fuel rich condition. 
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However, Houseman ('2,910) teaches a gas generator that generates a 
hydrogen rich exhaust (abstract) that is utilized in a lean engine (91 - Figure 8) that has 
a concentration of carbon monoxide and hydrogen, by volume, at an air fuel ratio of 7:1 
of approximately 38% (Figure 3 - by adding ordinate values for CO and H 2 at an 
abscissa value of 7). A hydrogen and carbon monoxide exhaust concentration by 
volume of greater than 30% is advantageous in that the hydrogen rich exhaust 
concentration percentages of Houseman ('2,910) may be used as fuel in the lean 
cylinders of Houseman ('1,910) to promote fuel efficiency and reduce emissions. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of applicant's invention to utilize a hydrogen rich exhaust with the concentration of 
hydrogen and carbon monoxide in excess of 30% in the hydrogen rich exhaust of 
Houseman ('1,910) as taught by Houseman ('2,910). 

Regarding claim 3, note that Houseman ('1,910) teaches the use of an air fuel 
ratio of as low as 6.5 to allow an even richer hydrogen exhaust (lines 51 - 58 of column 
4). From Figure 3 of Houseman ('2,910), an air/fuel ratio of 6.5 corresponds to a 
combined concentration of hydrogen and carbon monoxide of 44%. Note also that the 
claim 19 recitation of "about 50%" implies a tolerance. The Examiner then refers to 
case law to attempt to quantify this tolerance. Note that in a recent court decision, In re 
Lance G. Peterson and loannis Vasitis decided 01-08-2003 by the US Court of Appeals, 
it was affirmed that a claim recitation of "about 14 percent chromium" is unpatentable 
over a prior art reference that teaches "12% chromium". From this, it is considered 
reasonable to assume that the "tolerance" may be quantified as: 12/14 = .86, or plus or 
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minus 14% of the stated values preceded by the word "about". From this, we see that 
the (+ or -) "tolerance" on the claim 19 recitation of "about 50%" is 50% x .86 and 50% x 
1.14. This results in the recitation of "about 50%" to mean from 43 to 57%. From this, it 
is seen that the combined concentration of hydrogen and carbon monoxide of an air/fuel 
ratio of 6.5 of Houseman ('2,910) of 44% is "greater" than the claim 19 recitation of 
"greater than about 50%", which is interpreted to mean, from case law, "greater than 43 
to 57%". 

Allowable Subject Matter 

Claim 6 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Response to Amendment 

Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. 

Response to Arguments 

Applicant's arguments, see page 3, filed 8/5/2005, with respect to the Abstract 
have been fully considered and are persuasive. The objection of 5/5/2005 has been 
withdrawn. 
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Applicant's arguments, see pages 2 and 3, filed 8/5/2005, with respect to the 
specification have been fully considered and are persuasive. The objection of 5/5/2005 
has been withdrawn. 

Applicant's arguments, see pages 7 and 8, filed 8/5/2005, with respect to the 
drawings have been fully considered and are persuasive. The objection of 5/5/2005 has 
been withdrawn. 

Applicant's arguments, see page 4, filed 8/5/2005, with respect to claims 1-17 
and the phrase "extremely rich of stoichiometric" have been fully considered and are 
persuasive. The objection of 5/5/2005 has been withdrawn. 

Applicant's arguments, see page 5, filed 8/5/2005, with respect to claim 1 1 
grammar have been fully considered and are persuasive. The objection of 5/5/2005 has 
been withdrawn. 

Applicant's arguments, see pages 8 and 9, filed 8/5/2005, with respect to 1 12 
rejections of claims 10 and 1 1 have been fully considered and are persuasive. The 
rejection of 5/5/2005 has been withdrawn. 

Applicant's arguments, see page 4, filed 8/5/2005, with respect to the rejection(s) 
ofclaim(s) 1,4,7,8, 10, 12, 13, 15, and 16 under 35 U.S.C. 102(b) have been fully 
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considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of the 
current Office Action. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John D. Walters whose telephone number is (571) 272- 
8269. The examiner can normally be reached on Monday - Friday, 8am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Christopher Ellis can be reached on (571) 272-6914. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private. PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



John D. Walters 
Examiner 
^rt Unit 3618 



